Signaling crosstalk of FHIT, CHK2 and p38 in etoposide induced growth inhibition in MCF-7 cells.
FHIT (Fragile Histidin Triad) is a tumor suppressor gene involved in regulating cell death during DNA damage conditions. The exact mechanism of DNA damage-induced FHIT signaling is not well understood. It is known that p38 kinase and CHK2 kinase are being activated during stress-induced conditions and DNA damage, resulting in cell death. Since both CHK2 and FHIT are being influenced by DNA damage, we have evaluated the interplay of p38, CHK2 and FHIT in response to etoposide-induced cell death. DNA damage was induced by etoposide in MCF-7 cells and viability was examined using MTT. FHIT expression was blocked using siRNA. Protein expression was measured using western blotting. Our results indicated that etoposide induced cytotoxicity in MCF-7. Block of FHIT expression, completely reversed etoposide cytotoxicity. Besides, etoposide induced p38 and CHK2 phosphorylation and reduced FHIT expression in a time-dependent manner. The time-course study indicated that CHK2 had been phosphorylated prior to p38 activation. Knockdown of FHIT expression reduced CHK2 phosphorylation but had no significant effect on p38 activation. Inhibition of p38 kinase and CHK2 prevented etoposide induced alteration in FHIT expression. Furthermore, p38 inhibitors augmented etoposide-induced CHK2 phosphorylation. These results indicate that etoposide lowers FHIT expression and induces cell death via p38 and CHK2 phosphorylation. These results demonstrate a time dependent complex crosstalk of FHIT, p38 and CHK2 pathways in response to etoposide. Moreover, our findings suggest signaling interaction for these pathways which can be targeted for manipulating cell proliferation.